Metabolism of sanguinarine in human and in rat: characterization of oxidative metabolites produced by human CYP1A1 and CYP1A2 and rat liver microsomes using liquid chromatography-tandem mass spectrometry.
The quaternary benzo[c]phenanthridine alkaloid, sanguinarine (SA), has been detected in the mustard oil contaminated with Argemone mexicana, which produced severe human intoxications during epidemic dropsy in India. Today, SA metabolism in human and in rat has not yet been fully elucidated. The goal of this study is to investigate the oxidative metabolites of SA formed during incubations with rat liver microsomes (RLM) and recombinant human cytochrome P450 (CYP) and to tentatively identify the CYP isoforms involved in SA detoxification. Metabolites were analyzed by liquid chromatography combined with electrospray ionization-tandem mass spectrometry. Up to six metabolites were formed by RLM and their modified structure has been proposed using their mass spectra and mass shifts from SA (m/z 332). The main metabolite M2 (m/z 320) resulted from ring-cleavage of SA followed by demethylation, whereas M4 (m/z 348) is oxidized by CYP in the presence of NADPH. The diol-sanguinarine metabolite M6 (m/z 366) formed by RLM might derive from a putative epoxy-sanguinarine metabolite M5 (m/z 348). M4 and M6 could be detected in rat urine as their respective glucuronides. 5,6-Dihydrosanguinarine is the prominent derivative formed from SA in cells expressing no CYP. Oxidative biotransformation of SA was investigated using eight human CYPs: only CYP1A1 and CYP1A2 displayed activity.